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© A dental articulator (210) having an upper sup- 
port member (12) for supporting a dental cast and a 
lower support member (14) for supporting a second 
dental cast. A polycentric hinge joint is provided for 
simulating the temporomandibular joint of a patient. 
The polycentric hinge joint comprises a fossae block 
(48) secured to the upper support member (12) and 
a condyle member (18) secured to the lower support 
member (14) which engages a fossae recess (41) in 
the fossae block (48). A spring (62) is provided for 
securing the lower support member (14) to the upper 
support member (12) and simulating the muscles 
used for mastication. A pair of wires (122) are pro- 
vided for simulating the ligaments of a patient. The 
upper end of each wire passes through an opening 
in the upper support member (12) and the lower end 
is secured to the lower support member (14). Re- 
movable, adjustable post assemblies (260) are pro- 
vided so that the upper and lower support members 
(12, 14) may be accurately repositioned. 
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The present invention relates to dental articula- 
tors for use in making dental casts or orthodontic 
models and for the correction of occlusion of natu- 
ral dentition. 

Typical prior art dental articulators comprise an 
upper principal member and a lower principal 
member which simulate the temporomandibular 
condylar joint through the use of balls, associated 
with either the upper or lower principal member, 
which are received in a slot in the opposing princi- 
pal member. However, these articulators involve 
certain compromises from the standpoint of actual 
kinetics of the relative movements of the mandible 
relative to the maxilla. Due to the ball and slot 
arrangement of prior art articulators, the devices 
are unable to take into consideration the actual 
configurations of the temporomandibular joint of the 
patient Additionally, prior art articulators do not 
take into account the forces provided by the liga- 
ments and/or muscles of the jaw. Prior art ar- 
ticulators also fail to take into account the actual 
movement of the lower jaw as the teeth on the 
maxilla are moved which is in contrast to the actual 
movement of the mandible of the patient. 

It is an object of the present invention to pro- 
vide an articulator which does not suffer from these 
disadvantages. It is amongst the particular objects 
of the present invention to provide a dental ar- 
ticulator which produces accurate replication of the 
various movements of the patient's lower jaw with 
respect to the temporomandibular joint, thus allow- 
ing for the replication of the patient's teeth and the 
effect on the temporomandibular joint under various 
conditions. 

In one aspect of the present invention there is 
provided a dental articulator having an upper sup- 
port member for supporting a first dental cast and 
a lower support member for supporting a second 
dental cast. A polycentric hinge joint is provided for 
simulating the temporomandibular condylar joint 
and for securing the lower support member to the 
upper support member. The polycentric hinge joint 
comprises a pair of axiaiiy spaced fossae blocks 
secured to the upper support members. Each block 
has a fossae recess designed to receive a condyle 
secured to the lower support member. Means are 
provided for adjusting the polycentric hinge joint in 
accordance to a particular patient. Means are pro- 
vided for securing the lower support member to the 
upper support member and for simulating the mus- 
cles used for mastication. 

In another aspect of the present invention there 
is provided a dental articulator having an upper 
support member for supporting a first dental cast 
and a lower support member for supporting a sec- 
ond dental cast. Joint means are provided for se- 
curing the lower support member to the upper 
support member and for simulating the tem- 



poromandibular condylar joint. Means are provided 
for positioning the lower support member with re- 
spect to the upper support member at a desired 
position which comprises a first removable post 

5 assembly located to the forward end of the ar- 
ticulator and at least one removable post assembly 
located at the rear end of the articulator. Means are 
provided for mounting and dismounting the post 
assembly from the upper support member. 

io In yet another aspect of the present invention 
there is provided a dental articulator having an 
upper support member for supporting a first dental 
cast and a lower support member for supporting a 
second dental cast. Joint means are provided for 

15 securing the lower support member to the upper 
support member and for simulating the tem- 
poromandibular condylar joint. The articulator fur- 
ther includes a neck portion secured at the rear 
end of the upper support member and a base 

20 portion secured at the lower end of the neck por- 
tion. Means are also provided so that the neck 
portion can be readily disconnected from said base 
portion. 

The articulator is capable of closely replicating 
25 actual human jaw movement and taking into con- 
sideration the actual forces applied by the muscles 
and ligaments in the jaw. Additionally, the articula- 
tor, at least in a preferred embodiment thereof, has 
the ability to take into account variations in the 
30 actual configuration of the condyle and fossae of 
the patient. Means is also provided for allowing 
easy viewing of the lower dental prosthetic and 
manipulation of the lower jaw member. 

The invention will now be further described, by 
35 way of example only, with reference to the accom- 
panying drawings in which: 

Figure 1 is a side elevationaJ view of an ar- 
ticulator made in accordance with the present 
invention; 

40 Figure 2 is a front elevational view, partially 
broken away, of the articulator of Figure 1; 
Figure 3 is a top plan view of the articulator of 
Figure 2; 

Figure 4 is a partial view of the articulator of 
45 Figure 1 illustrating a dental cast mounted to the 
upper and lower support members; 
Figure 5 is a view similar to Figure 4 illustrating 
the articulator in a first partially open position; 
Figure 6 is a view similar to Figure 4 illustrating 
so the lower support member being moved in a 
second fully opened position; 
Figure 7 is a front elevational view similar to 
Figure 2 illustrating a dental cast mounted there- 
on and the articulator moved to simulate lateral 
55 movement of the jaw; 

Figure 8A is a front elevational view of a condyle 
member used in an articulator of the present 
invention; 
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Figure 8B is a side elevational view of the con- 
dyle of Figure 8A as placed in its respective 
fossae block member when the articulator is in 
the closed position as illustrated in Figure 4; 
Figure 8C is an enlarged side elevational view of 
the condyle of Figure 8B illustrating the condyle 
wherein the articulator is In the first partially 
opened position as Illustrated in Figure 5; 
Figure 8D is an enlarged side elevational view of 
the condyle of Figure 8B wherein the articulator 
is in the second fully opened position as illus- 
trated in Figure 6; 

Figure 9A is a front elevational view of a modi- 
fied condyle made in accordance with the 
present invention which has been designed to 
have a configuration similar to that of a patient; 
Figure 9B is a side elevational view of the con- 
dyle of Figure 9A illustrated in combination with 
an associated fossae block member, also de- 
signed to replicate the actual configuration of a 
temporomandibular joint of a patient; 
Figures 9C-9E illustrate alternative configura- 
tions of condyle members and associated fos- 
sae block members designed to replicate var- 
ious configurations of temporomandibular joints 
in patients; 

Figure 10 is an enlarged partial top plan view of 
Figure 3 illustrating the means used to secure 
and orient each fossae block member in the 
articulator; 

Figure 11 is a side elevational view of a modi- 
fied articulator made in accordance with the 
present invention; 

Figure 12 is a front elevational view, partially 
broken away, of the articulator of Figure 11; 
Figure 13 is a top plan view of the articulator of 
Figure 11; 

Figure 14 is an enlarged partial view of one 
embodiment of the neck support portion of the 
articulator of Figure 11; 

Figure 15 is an enlarged partial top plan view of 
Figure 13 illustrating the means used to secure 
and orient each fossae block member in the 
articulator. 

Fig. 16 is an enlarged partial view of an alter- 
native embodiment of the neck support portion 
of the articulator of Fig. 11, and shows a second 
position in phantom; and 
Fig. 17 is a cross-sectional view of a portion of 
the neck support portion taken on line 17-17 of 
Fig. 16. 

Referring to Figures 1-4 there is illustrated a 
dental articulator 10 which is typically used for the 
supporting of dental casts or orthodontic models. 
The articulator 10 includes an upper support mem- 
ber 12 supporting a first dental cast 13 and a lower 
support member 14 supporting a second dental 
cast 15. Figures 1 and 2 omit illustrating the dental 



casts 13, 15 for the sake of clarity. The lower 
support member 14 comprises a base member 16 
which supports the second dental cast 15 and a 
pair of axially spaced condyle support members 

s 18. In the particular embodiment illustrated, each 
condyle support member 18 includes a condyle 19, 
a central support section 20 and lower mounting 
end 21. The lower mounting end 21 of each con- 
dyle support member is slidably mounted to base 

10 member 16. 

In the embodiment illustrated, lower mounting 
end 21 is designed to slide within an axiaily-ex- 
tending slot 22 in base member 16. Associated 
with each lower mounting end 21 is a hand tighten- 

15 ing means for securing mounting member 21 to 
base member 16 which includes a knob 24 having 
a threaded shaft 25 designed to pass through an 
axial extending slot 26 in base member 16 and 
engage a threaded opening 27 in lower end 21. As 

20 knob 24 is turned so that the threads of shaft 25 
engage the threads of opening 27, the shank 30 of 
shaft 25 will press against the lower surface 17 of 
base member 16 so as to lock lower mounting end 
21 in position. To move lower mounting end 21, 

26 knob 24 is simply rotated in the opposite direction 
so that lower mounting end 21 can slide in slot 22. 
As illustrated in Figure 1, slot 22 has a dovetail 
cross sectional shape designed to receive a cor- 
responding mating configuration in the lower 

30 mounting end 21 of condyle support member 18 so 
as to prevent vertical movement therebetween. 
Therefore, the condyle support member 18 may 
freely slide in the axial direction indicated by ar- 
rows 31, thus, allowing the two condyle support 

35 members to be spaced axially apart a distance D 
as desired by the user. 

In the embodiment illustrated, means are pro- 
vided for adjusting the angle of condyle support 
member 18 with respect to the base member 16. In 

40 the particular embodiment illustrated, this is ac- 
complished by a locking joint 32 which rotatably 
connects central support section 20 to lower 
mounting end 21. Locking joint 32 includes a lever 
33 having a shaft 36 which passes through aligned 

45 opening 37,39 in lower mounting end 21 and cen- 
tral support section 20. When lever 33 is rotated 
90 * it will either lock or unlock the centra) support 
section 20 and lower end so as to allow orientation 
of the base member 16 to any desired angle a. ft 

so is, of course, understood that means for adjusting 
the angle of orientation of condyle support member 
18 may be varied as desired, the illustrated locking 
joint being but one example. As discussed and 
illustrated later herein, the condyle support mem- 

55 ber 18 need not be provided with any adjustable 
means. 

Each condyle 19 is slidably mounted to its 
associate central support section 20. Referring to 
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Rgures 1, 2, 4-8A and 8B, each condyle 19 com- 
prises an upper engaging section 38 and mounting 
section 40 extending therefrom. In this embodiment 
illustrated mounting section 40 comprises of a cy- 
lindrical shaft which is designed to slide within an 
opening 42 in the central support section 18. 
Mounting section 40 is adjustably positioned within 
opening 42 by locking means 43. Locking means 

43 comprises a knob 44 which has a threaded 
shaft 45 secured thereto which engages a threaded 
opening 46 in central support section 20 which 
communicates with opening 42. By turning knob 44 
in the opposite direction, the threaded shaft 45 will 
bear against mounting section 40 so as to secure 
condyle 19 in the desired position. By turning knob 

44 in the opposite direction, condyle 19 will be 
released allowing repositioning or removal from 
central support section 20. Upper engaging section 
38 has an outer engaging surface 47 designed to 
engage a fossae recess 41 in its associated fossae 
block member 48 which is secured to upper sup- 
port member 12. A forward capture recess 49 is 
provided in fossae block member 48 to capture 
and receive engaging section 38 in the event that 
engaging section 38 comes out of its associated 
fossae recess 41. The area between the fossae 
recess 41 and capture recess 49 simulates the 
superior eminence of the temporomandibular joint. 

The fossae block members 48 are each slidab- 
ly mounted with respect to upper support member 
12 such that the axial distance Dl therebetween 
may be varied as desired. In the particular embodi- 
ment illustrated, each fossae block member 48 is 
axially adjustable through the use of knob 67. A 
threaded shaft member 50 is secured to fossae 
block member 48 and passes through a respective 
axial extending slot 51 formed in upper support 
member 12. The threaded shaft member 50 is 
designed to engage a threaded opening 52 in its 
associated knob 49. By tightening or loosening 
knob 67 the fossae block member 48 will either be 
tightened or loosened with respect to the upper 
support member 12, thus allowing axial position- 
ing/spacing of the fossae block members 48 to the 
desired distance to match the anatomical condi- 
tions of the patient for which the articulator is being 
used. Such anatomical measurement, may for ex- 
ample, be obtained through the use of tomography 
as is well known in the art Axial Tome Corporation 
produces and sells a suitable device for obtaining 
the desired anatomical measurements. Adjacent 
each knob 67 there is provided a lineal scale 53 
(Fig. 3) so that the axial spacing of fossae block 
members 48 may be easily and conveniently deter- 
mined by appropriate readings therefrom. In addi- 
tion, an angular scale 54 is provided for setting the 
angle orientation of a fossae block member 48 as 
desired. Angular scale 54 comprises a plate 55 
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having a opening 56 designed to receive the shaft 
50. Shaft 50 is designed to receive plate 55 such 
that it represents the angular position of fossae 
block member 48. A second plate 57 is provided 

5 which has a pair of downwardly extending projec- 
tions 58 which engage a corresponding groove 59 
in upper support member 12. The plates 55,57 
each have respective angular markings so that the 
angular position of fossae block member 48 can be 

w accurately positioned to correspond to the anatomi- 
cal condition of the patient. 

Each fossae block member 48 and its asso- 
ciated condyle 19 cooperate so as to provide a 
polycentric hinge joint which simulates the tem- 

15 poromandibular condylar joint of an individual. Pref- 
erably, the fossae block members 48 are made of 
an appropriate high molecular weight plastic ma- 
terial to simulate the movement in a human jaw. 
Examples of suitable plastic materials are polyeth- 

20 ylene and polypropylene, however, any suitable 
material may be used. 

A pair of coil springs 62 are provided for secur- 
ing upper support member 12 to lower support 
member 14 and for simulating the muscles used 

25 for mastication between the upper and lower teeth 
of an individual. In the embodiment illustrated, a 
cylindrical protective plastic sheath 63 surrounds 
each coil spring 62. The coil springs 62 each have 
an upper end 64 which is secured to upper support 

30 member 12 and a lower end 65 designed to be 
secured to lower support member 14. In the par- 
ticular embodiment illustrated, the upper end 64 is 
secured to upper support member 16 by a thread- 
ed member 66 which clampingly secures the upper 

35 end 64 of coil spring 62 to upper supporting mem- 
ber 12. It is to be understood that the upper end 64 
of the coil springs 62 may be secured in any 
desired fashion to upper support member 12. In 
the particular embodiment, the lower end 65 of 

40 each spring 62 is provided with a circular loop 69 
designed to receive a pin 70 secured to base 
member 16. The pin 70 allows lower end 65 of 
spring to be easily mounted and removed there- 
from and also allows it to freely rotate as lower 

45 support member 14 is moved, as is discussed later 
herein. The coil springs 62 bias the lower support 
member 14 toward the support member 12. Addi- 
tionally, by properly locating the position at which 
the upper and lower ends 64,65 are secured to 

so upper support and lower support members 12,14, 
respectively, the lower support member 14 is also 
biased toward the rear lateral section of articulator 
10 as illustrated by arrow 72 in Figure 1. The coil 
springs 62 are designed to provide a sufficient 

55 amount of force such that any dental cast or orth- 
odontic model that is placed on lower support 
member 14 will be adequately supported yet be of 
sufficient resiliency so that the position of the lower 
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support member 14 may be easily manipulated by 
the user. In the particular embodiment illustrated 
each coil spring 62 is made of a stainless steel 
wire having a diameter of .030 inches (.762 mm) 
and has an outside cross sectional diameter of .210 
inches (5.33 mm) providing an initial loading of 
about 3 lbs. when the articulator is in the closed 
position as illustrated in Figure 4. Spring 62 also 
has a spring constant of about 3± IbsVinohes. It is 
of course understood that each spring 62 may be 
designed to provide the desired physical character 
desired. 

Articulator 10 is also provided with means for 
positioning the lower support member 14 at a de- 
sired distance M with respect to said upper support 
member 12. This is accomplished by providing a 
forward removable adjustment rod 80 which passes 
through an opening 82 in upper support member 
12. The lower end 83 of rod 80 is designed to 
engage the top surface 84 of base member 16. 
Preferably as illustrated, a recess 85 is formed in 
base member 16 so as to properly locate and 
position the lower support member 14 with respect 
to the upper support member 12. Locking means 
86 is provided for moving rod 80 to the desired 
position and locking rod 82 at such desired posi- 
tion. In the particular embodiment illustrated, lock- 
ing means 86 comprises a knob 87 having thread- 
ed shaft 88 designed to engage a threaded open- 
ing 89 which communicate with opening 82. Open- 
ing 89 allows threaded shaft 88 to pass thereth- 
rough until it engages rod 80. By appropriately 
tightening or loosening knob 87, rod 80 can be 
easily adjusted to provide the desired vertical dis- 
tance H between upper support member 12 and 
lower support member 14. 

In a similar manner, a pair of axially spaced 
rear lateral adjustment rods 92 are also provided. 
The rear lateral adjustment rods 92 each extend 
through a respective opening 94 in the rear lateral 
section of upper support member 12. Locking 
means 96 are provided for adjusting the vertical 
position of rear lateral adjustment rods 92 in the 
same manner as locking means 86 was used to 
lock forward rod 80, like numerals representing like 
parts. Lower end 98 of rear lateral adjustment rods 
92 are designed to engage and mate with the base 
member 16 of lower support member 14. As with 
forward rod 80, rear lateral adjustment rods 92 are 
preferably designed to mate in a dished recess 90 
formed in base member 16. While adjustment rods 
80 and 92 may all be used at the same time 
generally the front adjustment rods 80 are initially 
used to set up the dental casts to be mounted to 
the articulator 10. Once the dental casts have been 
mounted, the rear lateral adjustment rods 92 are 
positioned at the propositioned height, forward ad- 
justment rod 80 may be removed. This allows the 



user to have free access to the prosthetic devices. 
Preferably, as illustrated, the upper ends 94 of rods 
80,92 are provided with an appropriate scale 95 
such that the vertical displacement between the 

5 lower support member 14 and upper support mem- 
ber 12 can be accurately maintained or redefined 
at some later time should the need arise. 

As is customary with articulators of the prior 
art, articulator 10 is appropriately provided with 

io means for securing dental casts thereto. Thus, the 
upper support member 12 and lower support mem- 
ber 14 are each provided with a mounting knob 
100 having a threaded shaft 102 designed to pass 
through opening 103, 104 in upper and lower mem- 

rs bers 12,14, respectively, and engage a mounting 
plate 106 upon which the appropriate dental casts 
or orthodontic models may be secured. Typically, 
as illustrated in Figure 4, casts of the upper and 
lower teeth of a patient are mounted to upper 

20 support member 12 and lower support member 14, 
respectively. It is to be understood and appreciated 
that the means for securing the dental casts or 
orthodontic models may be varied as desired. 
The upper support member 12 is secured to 

25 neck portion 110 which is in turn secured to a base 
112 which allows the articulators to be placed on 
the desired work surface. In the embodiment illus- 
trated upper support member 12 is secured to 
neck portion 110 by a knob 113 having a threaded 

30 shaft 115 which passes through an opening in 
upper support member 12 and engages a threaded 
opening in neck portion 110. However, upper sup- 
port member 12 may be secured to neck portion 
110 in any desired manner. The base 112 is pro- 

35 vided with a plurality of feet 114 such that the base 
112 is spaced slightly from the table or bench upon 
which the articulator 10 is placed. It is to be under- 
stood that the configuration of base 112 and the 
number and design of feet 114 may be varied as 

40 desired. Preferably, as illustrated (Fig. 1), the neck 
portion 110 is releasably secured to base 112 such 
that the neck portion 110 may be used to lift the 
upper and lower members 12,14 with their appro- 
priate dental cast devices thereon and manipulated 

45 by the user as desired. This allows the user to view 
the dental cast at any appropriate angle. The neck 
portion 110 in the particular embodiment illustrated 
is releasably mounted to base 112 through the use 
of a threaded knob 116 having a threaded shaft 

50 118 which engages a threaded opening 120 in the 
bottom of neck portion 110. It is to be understood 
that the neck portion 110 may be releasably moun- 
ted to the base in any desired manner, the illus- 
trated embodiment being only one means by which 

55 this may be accomplished. 

The articulator is also provided with means for 
simulating the ligament of a jaw, in particular, the 
stylo-mandibular and sphenomandibular ligaments 
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in the mouth. This is accomplished through the use 
of a pair of wires 122 (or any other suitable flexible 
connecting elements) which pass through respec- 
tive openings 124 in the upper support member 12. 
Each of these wires 122 is designed to simulate 
the ligaments on either side of the patient's jaw. In 
the particular embodiment illustrated each wire 122 
is made of a spring type metal. The lower end 126 
of wire 122 is secured to the lower end of central 
support section 20. The opening 124 is sized so as 
to allow the wire 122 to freely move therethrough. 
At the upper end 127 of each wire 122 above 
upper support member 12 there is provided a 
locking means 128 designed to restrict the amount 
of movement of the wire 122. In the particular 
embodiment illustrated means 128 comprises a 
block 130 having an opening 131 designed to allow 
the upper end of wires 127 to freely pass thereth- 
rough. A screw 132 is provided which passes 
through an appropriate threaded opening 134 in 
each block 130 such that the screw 132 engages 
the wire 122. The screw 132 is designed such that 
when tightened against wire 122, the screw 132 will 
permanently position the block 130 at any desired 
location. By determining the position of block 130 
with respect to the upper surface 135 of upper 
support member 12, this will restrict the overall 
movement of the lower support member 14 with 
respect to the upper support member 12. If the 
lower support member 14 is moved too far, the 
block member 130 will engage the upper surface 
136 of upper support member 12 thus restricting 
any further movement along an arc which is deter- 
mined by the length of the wire 122 between the 
block 130 and condyle. By taking appropriate mea- 
surements from the patient, the amount of move- 
ment can be restricted as desired by the user. 

In order to more fully appreciate the advan- 
tages of the present invention, the operation of the 
articulator 10 will now briefly be described. As 
illustrated in Figure 4, dental prosthetic devices are 
mounted to the upper and lower support members 
12,14. Adjustment rod 80 is moved to the desired 
location and secured in position so as to provide 
the desired vertical distance H between the upper 
and lower support members 12,14. Once this has 
been done, the rear lateral adjustment rods 92 may 
be placed in position and secured. Thereafter, for- 
ward adjustment rod 80 may be removed entirely if 
so desired. The lower support member 14 may be 
moved freely, for example, as illustrated in Figures 
5, 6, 7 so as to separate the lower dental cast from 
the upper dental cast. Since the condyle 19 is not 
permanently affixed to the fossae block member 48 
the condyle 19 is allowed to freely move within the 
fossae recess 41. As illustrated in Figures 6 and 
8B-D, the condyle is free to move downward and 
axially inward much in the same way the condyle 
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of an actual jaw moves in a human being. As can 
be seen, the center C of upper engaging section 
38 moves in response to movement of the lower 
support member 19, and thus provides a polycen- 

5 trie hinge for the temporomandibular joint. The coil 
springs maintain the lower support member in rela- 
tionship to the upper support member. The wires 
122 resist the movement of the lower support 
member 14 so as to simulate the ligament of the 

to jaw. However, the user is able to more freely move 
lower support member to simulate the actual move- 
ment of the lower jaw of a patient. The lower 
support member 14 can be moved in any direction 
permitted by the coil springs 62 and wires 122. 

15 Additionally, the condyle 19 moves such that outer 
surface 47, as it engages recess 41, simulates a 
human temporomandibular condylar joint, thus al- 
lowing the upper engaging surface 38 to ride on 
the area of fossae block member 48 which simu- 

20 lates the superior eminence. In the event engaging 
section 38 disengages from recess 41, it will be 
captured in capture recess 49 so that the user will 
not lose control of the device. 

Referring to Figure 7 there is illustrated how 

25 the lateral movement may occur to simulate lateral 
movement in a temporomandibular joint. In particu- 
lar, the condyle 19 on the left-hand side (as seen 
by the viewer) leaves the corresponding fossae 
recess in fossae block member. The block member 

30 128 associated with wire 122 secured to the con- 
dyle support member 18 is moved so that the 
block rests against the top surface, whereas the 
condyle on the right-hand side is moved only 
slightly. Thus it can be seen that lateral displace- 

35 ment of the lower support member cannot be ef- 
fectuated beyond predetermined limits. 

Referring to Figure 9A, there is illustrated a 
front eievational view of a modified condyle 140 
made also in accordance with the present inven- 

40 tion. In this particular embodiment outer engage- 
ment surface 148 is substantially round as viewed 
in the frontal view and has a cross-sectional con- 
figuration as illustrated in Figure 9B. These shaped 
configurations more closely resemble actual con- 

45 dyle temporomandibular joints as they exist in pa- 
tients. By simply modifying the configuration of the 
condyle 19, more accurate movement of the lower 
jaw may be had as it closely resembles that ac- 
tually occurring in the patient. Figures 9C, 9D and 

so 9E illustrate various other configurations that con- 
dyle 19 and fossae recess 40 may take. It is of 
course to be understood that the configuration of 
the condyle may be varied to any shape desired. 
Referring to Figures 11-17, there is illustrated a 

55 modified articulator 210 also made in accordance 
with the present invention. The articulator 210 is 
similar to the articulator 10, with like numerals 
indicating like parts. This modified embodiment 
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provides means to make it easier to use and more 
ctosely replicate the jaw of the patient. In all other 
respects, the articulator 210 operates and functions 
in the same manner as articulator 10. As with 
articulator 10, articulator 210 includes an upper 
member 12 supporting a first dental cast (not 
shown) and a lower support member 14 supporting 
a second dental cast (not shown). The lower sup- 
port member comprises a base member 16 which 
supports the second dental cast and a pair of 
axially spaced condyle support member 18. Each 
condyle support member includes a condyle as- 
sembly 219 and a mounting section 220. The lower 
end 221 is an integral portion of mounting section 
220 and is designed to slide within axially extend- 
ing slot 22 provided in base member 16. This is in 
contrast to the embodiment illustrated in Figures 1- 
10 wherein support member 18 comprises a sup- 
port section 20 having a lower mounting end 21 
pivotably secured thereto. It has been found that a 
single integral mounting section 220 provides ade- 
quate movement of the lower base member 16 and 
avoids any undesired movement. 

The condyle assembly 219 includes a condyle 
223 having an outer engagement surface 224 and a 
mounting projection 225 extending therefrom. In 
the particular embodiment illustrated, mounting 
projection 225 comprises a generally U-shaped 
configuration with the leg portions secured to outer 
engagement surface 224. In the embodiment illus- 
trated, outer engagement surface 224 is substan- 
tially cylindrical in shape. The condyle assembly 
219 further includes a mounting member 226 which 
comprises a pair of condyle clamping section 227, 
228 spaced apart by a recess 229 designed to 
receive mounting projection 225. The mounting 
member 226 further comprises a generally cylin- 
drical shaft 230 designed to engage a mating cylin- 
drical recess 231 provided in the lower condyle 
section 220. A sufficient amount of clearance is 
provided between shaft 230 and recess 231 to 
allow shaft 230 to rotate about its longitudinal axis. 
The mounting projection 225 is securely held in 
position in recess 229 by a threaded screw 232 
which passes through an opening 233 in clamping 
section 227, through the leg portions of U-shaped 
projection 225 and into a threaded opening 234 in 
section 228. As screw 232 is tightened, the two 
clamping sections 227, 228 are caused to clampin- 
gly engage mounting projection 225 therebetween. 
A set screw 235 is provided in a threaded opening 
236 in lower mounting section 220 which extends 
through to recess 231 such that it engages the 
outer surface of shaft 229. This allows the condyle 
assembly 219 to be moved along its longitudinal 
axis, extended or retracted from mounting section 
220, and locked at any desired position. 



In this embodiment, fossae member 48 is 
mounted to the upper member 12 to allow move- 
ment of the condyle 223 such that condyle 223 and 
fossae member 48 may be adjusted to a variety of 
5 positions to replicate the patient's jaw structure. 
The point about which the fossae member 48 is 
rotated has been located such mat the center line 

237 of outer engagement section 224 and fossae 
recess 41 coincide as best seen in Figure 12. 

io Preferably, also as illustrated in Figure 12, the pivot 
point is substantially midway between the sides 

238 of condyle 223. Thus the condyle 223 and 
fossae recess 41 can both be manipulated along at 
least two axes so that condyle 223 property seats 

is within recess 41 to allow proper movement there- 
between. 

With reference to Fig. 13, the upper surface of 
upper support member 12 has a centerline 500 
scribed therein. Centerline 500 represents the 

20 foramen magnum of a patient and facilitates the 
placement or location of the fossae members 48, 
thereby more accurately replicating the anatomical 
structure of the patient. 

In order to make it easier for the user to move 

25 fossae block 48 a wing head knob 249 is provided. 
The wing head knob 249 comprises an upper fin- 
ger clamping section 250 having a generally planar 
configuration and an integrally formed lower con- 
necting portion 251 which is designed to receive 

30 the upper end of the shaft 50 in a non twisting 
manner. As knob 249 is loosened, fossae block 48 
can be easily rotated about shaft 50. When the 
fossae block 48 is positioned at the desired loca- 
tion, knob 249 is tightened so as to lock fossae 

35 block 48 in position. 

Referring to Figure 15, there is illustrated an 
enlarged partial top view of the articulator 210 
(similar to Figure 10), like numerals indicating like 
parts. The only substantia) difference, other than 

40 the configuration of the knob 249 previously dis- 
cussed, is that the recesses 59 have been made 
longer in the dimension denoted L in Fig. 15 in 
order to permit a wider range of movement to 
accommodate both adult and child sized models. 

45 The mounting means is still used in the same 
manner previously discussed in the embodiment of 
Figures 1-10. 

In this modified embodiment, means are also 
provided to allow clear and free access to the 

50 dental models while at the same time allowing the 
base member 16 to be easily repositioned with 
respect to the upper support member 12. In the 
embodiment of Figures 1-10, a scale is provided 
on the rods 80 to record the desired spacing be- 

55 tween upper and lower member 12,14 before re- 
moval of the rods 80. In the modified embodiment 
of Figs. 11-17, the need to record and recalibrate 
the rods with respect to the upper member 12 is 
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eliminated. In order to accomplish this, removable 
post assemblies 260 are provided at each location 
where rods 80, 92 were previously provided in the 
earlier-described embodiment. Removable post as- 
semblies 260 are designed to be releasably moun- 
ted with respect to upper support member 12. 

In the particular embodiment illustrated, each 
post assembly 260 (of which there are three 
shown) comprises an anchor member 261, which 
has a generally L-shaped cross-section which in- 
cludes an upper engagement section 263 designed 
to be received in a mating recess 266 provided in 
upper support member 12. A threaded wing head 
screw 268 secures the anchor post assembly 260 
to the upper support member 12. The threaded 
shaft 264 of wing head screw 268 engages a 
threaded opening 269 in anchor member 261. 
When the wing head screw 268 is tightened, the 
engaging surface 270 of the head 271 of the wing 
head screw 268 engages the top surface of upper 
support member 12 as indicated by numeral 273. 
By appropriately tightening or loosening wing head 
screw 268, the anchor post assembly 260 can 
either be placed on or removed from upper support 
member 12. When wing head screw 268 is firmly 
tightened, the anchor post assembly 260 will al- 
ways be placed in the same position with respect 
to upper support member 12. If desired, each of 
the post assemblies may be identified for use at a 
particular location. For example, each post assem- 
bly may be identified with a letter, A, B, C, etc., 
and the corresponding position at which the post 
assembly is to be placed is identified with a cor- 
responding reference character. 

Each anchor post assembly 260 includes a 
moveable post member 275 having a lower end 
276 designed to engage the top surface of lower 
member 16, and an upper end 277 designed to 
slide within a mating recess 278 in anchor member 
261. Upper end 277 has an elongated slot 279 
through which a threaded winged head screw 280 
extends. The screw 280 has a threaded shank 282 
which engages a threaded opening 284 in anchor 
member 261. As screw 280 is tightened, the inner 
surface 285 of the head 283 of wing screw 280 
engages the area of the post member 275 adjacent 
thereto, resulting in clamping the post member 275 
to the anchor member 261 in a desired position. As 
the screw 280 is loosened, the post member 275 
may be moved vertically up or down with respect 
to anchor member 261. In the particular embodi- 
ment illustrated, the outer surface of the post mem- 
ber 275 is provided with a marking line 286 which 
is designed to align with a scale 287 on anchor 
member 261. As the post member 275 is moved 
up or down, an accurate reading may be obtained 
as to the relative position of post member 275 with 
respect to lower support member 14. 



Once the user has appropriately locked the 
positions of the post member 275 for each of the 
post assemblies 260, the user may remove the 
post assemblies 260 to allow full and free access 

5 to the models. Later, should the user desire to go 
back to the original position, the user need only 
place the post assemblies 260 back in their re- 
spective original positions to replicate the original 
orientation of the support members. In this manner, 

io there is no need to disturb the accurate placement 
of the post members 275 with respect to the lower 
support member 14. 

In the embodiment illustrated, the lower sup- 
port member 14 no longer is provided with reces- 

75 ses for receiving of the terminal end of each post 
member 275. This avoids the necessity of properly 
aligning the post member 275 with respect to such 
recess. In this embodiment, the post member 275 
need only engage the upper surface of the lower 

20 support member 14. 

In this embodiment, means are also provided 
to allow adjustability of the neck portion 110 so that 
the user can more easily work with the models held 
in the articulator. It has been found that under 

25 certain conditions, the user may be working on a 
model located in an inconvenient or difficult posi- 
tion. In this regard, neck portion 110 has been 
designed to be adjustable to a variety of angled 
positions to make it easier for the technician to 

30 work on the model. In particular, neck portion 110 
consists of an upper section 290 and a lower 
section 291, which are pivotable with respect to 
one another. Lower section 291 is secured to base 
112 by wing head screw 116. In the embodiment 

35 shown in Fig. 14, upper section 290 has an en- 
gagement flange 293 designed to be placed adja- 
cent and engage flange member 294 of lower 
section 291. Means are provided to clampingly 
engaging the upper and lower flanges 293, 294 

40 together at any desired rotational position. In the 
particular embodiment illustrated this is accom- 
plished by providing a threaded wing head screw 
296 which has threaded shaft 297 that engages 
threaded opening 298 in flange 293. Thus, as the 

45 wing head screw 296 is tightened, the two flanges 
293. 294 engage one another and are locked in the 
desired relative position. 

In the preferred embodiment illustrated, a pro- 
jection 300 is provided on the mating surface of 

so flange 294 which is designed to mate into one of 
several corresponding spaced recesses 303 in the 
flange 293. As the upper section 290 is rotated 
(preferably up to a maximum of about 45 • with 
respect to lower section 291), the projection 300 

55 engages one of the respective recesses 303 to 
assist in locating the upper section 290 into one of 
several predetermined orientations with respect to 
lower section 291. In the preferred embodiment 



8 



15 EPO 



illustrated, the projection 300 and plurality of reces- 
ses 303 are designed to provide orientation of the 
upper section 290 at 0\ 15*, 30* and 45* with 
respect to lower section 291 . 

An alternative embodiment of neck portion 110 
is shown in Figs. 16 and 17. As shown, lower 
section 291 has an engagement flange 320 and 
upper section 290 has an engagement flange 322. 
Ranges 320, 322 are secured in pivotable, abutting 
relation to one another, as shown clearly in Fig. 17, 
by means of pivot screw 324. The screw 324 has a 
threaded shaft portion 326 which engages a thread- 
ed opening 328 in flange 320, and an unthreaded 
shaft portion 330 which passes through an unth- 
readed opening 332 in flange 322. Thus, pivot 
screw 324 secures flanges 320, 322 in abutting 
relation, but permits them (and thereby upper and 
lower sections 290, 291) to be pivoted with respect 
to one another about the unthreaded shaft portion 
330. 

Neck portion 110 of this embodiment is further 
provided with means for retaining the upper and 
lower sections 290, 291 thereof in a desired pivotal 
orientation with respect to one another, as shown in 
Figs. 16 and 17. The retaining means 340 shown 
comprises a chuck 342 slidably received in recess 
344 in upper section 290. Chuck 342 has an up- 
wardly extending pin 346 which is received by coil 
spring 348 and a downwardly extending pin 350 
which engages tooth-like notches 352 in flange 
320. Spring 348 is captured in recess 344 and 
provides sufficient force (generally downwardly) on 
chuck 342 to maintain the engagement pin 350 in a 
notch 352, thereby fixing upper and lower sections 
290, 291, respectively, in a desired pivotal orienta- 
tion. Chuck 342 is manipulated in the directions of 
the arrows by means of knob 354 which is 
threadably received by chuck 342 through slot 356 
in upper member 290. By grasping knob 354, a 
user can disengage pin 350 from a notch 352, 
pivotally re-orient the upper and lower sections 
290, 291 with respect to one another, and re- 
engage pin 350 in a different notch 352 to thereby 
lock the upper and lower sections in the selected 
pivotal orientation. This structure provides easy 
manipulation and orientation of the neck portion. 

As shown in Fig. 16, neck portion 110 has male 
dovetail members 400 and 402 at the ends of its 
upper and lower sections 290, 291, respectively, to 
secure neck portion 110 to base 112. Dovetail 
members 400, 402 are designed to engage in 
female dovetail slot 404 in base 112. Thus, neck 
portion 110 can be inverted from the position 
shown in Rg. 16 so that male dovetail member 400 
is engaged in slot 404 to facilitate a different ori- 
entation of and access to a dental model mounted 
in the articulator device. Once a male dovetail 
member (400 or 402) is engaged in female slot 
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404, wing screw 380 is tightened to retain neck 
portion 110 in the desired position. 

In the preferred embodiment illustrated, it has 
been found that the size of block 130, which rides 

5 on flexible connecting element 122, should be of a 
size to allow easy manipulation by the user. In the 
particular embodiment illustrated, block 130 has a 
length of about 3/4 of an inch. However, it is to be 
understood that this may be varied as appropriately 

w desired. 

It has also been found desirable to replace 
various circular knobs shown in the embodiment of 
Rgs. 1-10 with wing shaped knobs to make it 
easier for the user to engage or disengage by hand 

75 the associated elements. For example, the lower 
end 126 of wire 122 is secured to condyle 18 by 
wing head screw 235 to allow easier securing or 
removal by hand. 

To further provide versatility to articulator 210, 

20 condyles 223 are each provided with an axially 
extending pin 307 that may be used to attach a 
face bow and/or a bite plate used to set models in 
proper occlusion. Thereby providing additional 
means to replicate a patient's occlusion. 

25 

Claims 

1. A dental articulator comprising an upper sup- 
port member for supporting a first dental cast, 
30 orthodontic model or other dental device, a 
lower support member having a base member 
for supporting a second dental cast, orthodon- 
tic model or other dental device and a pair of 
axially spaced condyle support members ex- 
35 tending therefrom towards the upper support 
member, polycentric hinge joint means for 
simulating the temporomandibular condylar 
joint and for mounting the lower support mem- 
ber to the upper support member, the polycen- 
40 trie hinge joint means comprising a pair of 

fossae block members mounted to the upper 
support member, each fossae block member 
having a fossae recess, a condyle member 
secured to each of the condyle support mem- 
45 bers, each of the condyle members having an 
outer engaging surface for mating with its cor- 
responding fossae recess, means for simulat- 
ing the muscles for mastication and for biasing 
the lower support member and the upper sup- 
so port member, and means for simulating the 
ligaments for a patient which secure the lower 
jaw to the upper jaw comprising a pair of 
flexible connecting elements, one of the con- 
necting elements being associated with each 
55 of the condyle support members, each of the 
connecting elements having a lower end and 
an upper end, the lower end being secured to 
its associated condyle support member, the 
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upper end being secured to the upper support 
member. 

2. A dental articulator as claimed in claim 1 
wherein the means for simulating the muscles 
used for mastication and for biasing the lower 
support members to the upper support mem- 
ber comprises a pair of axially spaced coil 
springs each having a lower end and an upper 
end, the lower end of each coil spring being 
secured to the lower support member and the 
upper end of the coil spring being mounted to 
the upper support member such that the lower 
support member is biased upward and back- 
ward with respect to the upper support mem- 
ber. 

3. A dental articulator as claimed in either claim 1 
or claim 2 wherein each condyle member is 
adjustably mounted to the associated condyle 
support member such that the condyle mem- 
ber may be easily removed and replaced. 

4. A dental articulator as claimed in any preced- 
ing claim wherein each of the fossae block 
members is mounted to the upper support 
member by a hand adjustment means having a 
shaft extending through a slot in the upper 
support member, the hand adjustment means 
allowing for axial spacing of the fossae block 
members to a desired distance and for locking 
the fossae block members in position. 

5. A dental articulator as claimed in claim 4 
wherein each of the fossae block members 
may be adjusted to orient the block members 
at a desired angle with respect to the dental 
cast placed in the articulator. 

6. A dental articulator comprising an upper sup- 
port member for supporting a first dental cast, 
a lower support member having a base mem- 
ber for supporting a second dental cast and a 
pair of axially spaced condyle support mem- 
bers extending therefrom towards the upper 
member, joint means for simulating the man- 
dibular condylar joint and for mounting the 
lower support member to the upper support 
member, and, means for simulating the liga- 
ments of a patient comprising a pair of flexible 
connecting elements, one of the connecting 
elements being associated with each of the 
condyle support members, wherein the con- 
necting elements each have a lower end and 
an upper end, the lower end being secured to 
its associated condyle support member, the 
upper end being secured to said upper support 
member. 



7. A dental articulator as claimed in any preced- 
ing claim wherein the upper end of each con- 
necting element has means for adjusting the 
degree of movement the lower support mem- 

5 ber may have with respect to the upper sup- 

port member. 

8. A dental articulator as claimed in claim 7 
wherein the means for adjusting the degree of 

io movement comprises a block having a hole 
through which the upper end of the connecting 
element extends and a set screw for adjusting 
and securing the position of the block along 
the upper end of the connecting element, the 

75 block being designed to bear against the upper 

surface of the upper support member. 

9. A dental articulator as claimed in any preced- 
ing claim further comprising means for posi- 

20 tioning the lower support member with respect 

to the upper support member a desired dis- 
tance comprising a first removable adjustment 
rod which passes through a hole in the upper 
support member which is located at the for- 

25 ward end thereof and allows the lower end of 
the adjustable rod to bear against the upper 
surface of the lower support member, means 
for locking the first removable adjustment rod 
at a desired position, at least one second re- 

30 movable adjustment rod located at the rear 
end of the articulator and passing through an 
opening in the rear end of the upper support 
member allowing the lower end of the second 
removable adjustment rod to bear against the 

35 upper surface of the lower support member 
and the first removable adjustment rod to be 
removed from the articulator, means for lock- 
ing in position the second removable adjust- 
ment rod in the rear end of the upper support 

40 member at a desired position. 

10. A dental articulator comprising an upper sup- 
port member for supporting a first dental cast, 
a lower support having a base member for 

45 supporting a second dental cast, joint means 
for simulating the mandibular condylar joint 
and for mounting the lower support member to 
the upper support member, a neck portion 
secured at the rearward end of the upper sup- 
so port member and having an upper section and 
a lower section, a base portion secured to the 
lower section of the neck portion, the neck 
portion having a length such that the lower 
support member is spaced from the base por- 
55 tion, and, means for adjusting the position of 
the upper section of the neck portion with 
respect to the lower section thereof. 
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11. A dental articulator as claimed in claim 10 
wherein the neck portion upper section has a 
lower end which is designed to mate and en- 
gage an upper end portion of the lower section 
thereof, locating means being provided to as- 5 
sist in locating and locking the upper and lower 
sections at a particular angular relationship. 

12. A dental articulator as claimed in either claim 

10 or claim 11 wherein the neck portion further 10 
includes a male dovetail member at the upper 
end of the upper support member and at the 
lower end of the lower support member, and 
wherein the base portion includes a female 
dovetail slot for receiving and engaging one of is 
the male dovetail members. 
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